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ANDA 74-833

APR 22 Qa7
Aesgen, Inc.
Attention: Robert B. Brownfield, Ph.D.
5051 New Centre Drive
Suite 103
Wilmington, NC 28403

Dear Dr. Brownfield:

This is in reference to your abbreviated new drug application
dated January 4, 1996, submitted pursuant to Section 505(j) of
the Federal Food, Drug, and Cosmetic Act, for Acyclovir Capsules,
200 mg.

Reference is also made to your amendments dated May 29, 1996,
August 30, 1996, January 30, 1997, and March 14, 1997.

We have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as.
recommended in the submitted labeling. Accordingly, the
application is approved. The Division of Bioequivalence has
determined your Acyclovir Capsules, 200 mg to be bioequivalent
and, therefore, therapeutically equivalent to the listed drug
(Zovirax® Capsules, 200 mg of Glaxo Wellcome Inc.). Your
dissolution testing should be incorporated into the stability and
quality control program using the same method proposed in your
application.

Under 21 CFR 314.70, certain changes in the conditions described
in this abbreviated application require an approved supplemental
application before the change may be made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81. The Office of
Generic Drugs should be advised of any change in the marketing
status of this drug.

We request that you submit, in duplicate, any proposed
advertising or promotional copy which you intend to use in your
initial advertising or promotional campaigns. Please submit all
proposed materials in draft or mock-up form, not final print.
Submit both copies together with a copy of the proposed or final
printed labeling to the Division of Drug Marketing, Advertising,
and Communications (HFD-240). Please do not use Form FD-2253
(Transmittal of Advertisements and Promotional Labeling for Drugs
for Human Use) for this initial submission.




ANDA 74-833 2

We call your attention to 21 CFR 314.81(b) (3) which requires that
materials for any subsequent advertising or promotional campaign
be submitted to our Division of Drug Marketing, Advertising, and
Communications (HFD-240) with a completed Form FD-2253 at the
time of their initial use.

Sincerelv vonre

7/9}/67
Douglas L. SpornU
Director

Office of Generic Drugs
Center for Drug Evaluation and Research
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ACYCLOVIR CAPSULES =

-

i
th T E33800MVL .
Lo mane U il =

DESCRIPTION
anmmmlm.wwnmvm
administration. Each capsule of acyciovir contaens 200 mg of scvciowe anc
memhgmmmmm,mm&.w
stearate, and sodium lauryl sultate. The capsuse shet conssts of geiatin.
FDAC Biue No. 2. and titanium dioxie. Privted with FDAC Bue No. 2
Aummum Lake, and iron Oxides.

The chemical name of acyclovir is 2-aming-1.9-dihydro-9-{{2-
hydroxyethoxy)methyi]-6 H-purin-6-one; it has a molecular fonmuia o
CghyyN50s: t has the followng stnuctural formui:

HN

|

) CH;OCH;CH;0H

Acyciovir is a white to off-white, crystatine powder with a molecuiar wesgh!

of 225.21, and a maximum solubiity in water of 2.5 mg/mL. atdr<C

CLINICAL PHARMACOLOQY

Mechanism of Antiviral Effscts: Acyclovir is 3 Synthetc punne
ith in invivo inhibitory activity against humar:

herpes viruses including herpes simplex types 1 (HSV-\)’aM 2 (HSV-2;

varicelia-zoster virus (VZV), Epstein-Bar virus (EBV), and Cyromegakmnus

(CMV). acyclovir . Vst HS V-

1. loﬁgwd 1 decreasing order of potency against HSV-2. VZV, EBV. and

CMV.

The deWuHSV<1 HSV-2, VZV. andEBV i haghly

saloctive. yrricne kinase (TK) of as

mmw,mammnhmmmmm
byesuuhrguanyimemmmwnbunmdmuav
W,SWrWMWWMXNW
oo#yrmseandinhmmlmmtiam‘wwm
inhvibits cellutas a-DNA polymerase, but 1o m lesser deqgree. I ViTD. aCYCion”
nwwmlecanbeinwrpcm\edimngmmmdwwwdDNA
polymerase and to a much smaller extent by ceiuiar a-DNA poty
When incorporation ocours, the DNA chain is tarminated. 56 Acyciow is
mmmwnuenupammmwwnmedlommwue
mwms«mectedcens.mus.acymwwmwmm nwtro
kxwmlunmmsdm“smmz1)lessislakmup;2nemscommed
1o the active form; 3) cellular n~DNApoMn0fmbssm\eN
ghtects of the active torm. Th ir phosphory
alovirus-infected cells is not clearly established, DUl mey involve viralty
wxiuced cell kinases or an unidentiied viral enzyme. Acyciowr s nol
) il Y for

efficiently Y
mamducedsusoembilmolmmwgmvimsmummnm
The quantitaty Detwesn e N Vro ECE0-
tibikity of herpes simplex and variceila-zoster viruses to acyciovit and the
muespor\semmempyhnmbeenemblbmdinnm.mm
sensitivity lesting has not been standardized. Sensitivity tesng resuls
awsssedasﬂwunlmﬁmddmrw:imdlohhﬁﬂwso%ngw\h
of virus in cell cutture (IDsg). vary greatly depending upon the perscular
assa! md,7mml|wewmd.awmwmmgm
test.’ The 1Dgq of acyclovit against HSV-1 isoletes mey range from 0.02
meg/mL (plague reduction in Vero celis) to 5.3 10 13.5 mogrml (plaque
eduction in green morkey kiney [GMK] o). ! The 1Dsp sganst HSV-2
ranges from 0.01 rmg/mLtoQ.ineynlL(wmthmwwK
cells, respectively).
mmgawvmuamianm.“mwmwmmn-
mletys-lom-!uldhigherlhanmamnmmusays 1417 HSV isoiates
(553 HSV-1 and 864 HSV-2) from approximatety 500 patients wers exam-
mdmnsyaavwiod.‘omamystoundM'deSWsnmes
mmmso.smglmlamlwivnndso%daﬂm-v!
mnsozwnmmv,smusvam,mmm
mszzmwso%ddmummn <0.7 mogmiof
diminished

ranaomiy seiecied and WAQMWNMW

munumnsvmmmmmmn

nnnugx"'wsnm—-mnvmwmmwuw
1

reconed

tramons (0.1 Mldmﬂneﬂmmwnmm~
md.mammm,n

mnso.g-nvzvmg-monm&nmumm.
wmm;nu&nammmm.w
mm[ﬁ(mwdmwst
sm.nwnqutum\w*wwm‘

. (DAA mytricizaton, HEF col) Th ilont siae of e genome of ny
176 Nman HEDESTLSSS & N0} k7SN 10 e MNSAVE 0 §CYCIOW. !

The pt of acyciove after 0ral sATHN-
mmmmnsmmm' 110 adult
n ol 35 Dahents with

mmamubmm.wmmm-
wnmuzoommmmnm‘emmwsuys.
mmmmvsmmwmmmdm,
wmwmmmmnwmm
dose were 0.49 mcy/mt. (047 w0 0.54 mog/mi ) and 0.31 megimt. (0.18 10
0.41 mt).wmw,mmmmmummmmz,a
mog/mi. (2.3 10 3.1 mogiml.) and 18 mogimi. (1.3 10 2.5 mogiml), respec-
tively. ln.mfunwwbdmmolzowmwm
mmwmwnMImmquwm.WWs

ind i , 4 times dadly for 5 days:
Mmmmmmmammwmm\swu.amm
{0:66 10 18 mog/i) and 0.5 mopimL {0.1410 1.1 mag/mL), respectively.
lnwl,mmmmmdwd?hhmwb’mmawns.
Mean halt-it ym inchi

7 montha to7 yurs,wuz.emqwtsemﬁm'm).
O :

Study iras
one 200 H ng 1ablet, at g tablet 6 times daily.

D et e bt A Ry




Ve [P
semon have been evaluated i 6 chmcal studies Ivohing 110 adult
Ouheres. In one y ol 35 %

‘herpes ok of vancela-20ster infection, CyCiovir capsules were admn-
wiered m dosss of 200 to 1000 mg every 4 hours, 6 times daily for 5 days.
0 steacy-siate plasma levels were reached by the sacond day of dosing

aose were 0.49 meg/mi. (0.47 to 0.54 meg/md) and 0.31 meg/mL (0.18 1o
0.41 mog/ml), respactively, and following the final 800 mg dose were 2.8
megmi (2.3 10 3 1 mog/mi) and 1.8 megiml (1.3 10 2.5 mogimL). respec:
tvety I another uncontrolled study of 20 younger Immunacompetent
‘patients with recurrent genital herpes simplex NtBctoNs, ACYclovi Capeues
were administered n doses of 00 Mg every 6 hours. 4 tmes dailyfor 5 aays
the mean steady-stale peak and trough concentrabons wers 1.4 meymL
{0.66 10 1.8 meg/ml ) and 0.55 mog/mL. (0.14 10 1. meg/mi. ), respectively
in general, the pharmacokunetics of acyclovir in children s simar to adufts
Mean half-ite 01300 mg/m Yg/m<. i chidren

7 months to 7 yaars, was 2.6 hours {range 1.53 to 3.74 )

In amuttipk st receved

gy 8
one 200 mg capsule. one 400 mg tablet. and one 800 My tablet & imes dady
absomtion decreased with increasing dose and ihe estmated boavaus-
biines of acyciovw were 20%. 15%. and 10°.. respuctively. The oecrsase i~

3

it was Gemonsirated that SCYCIovVE 15 N0t 40Se PropOMmONal ove the aosing
range 200 mg to 800 mg. I s study, Steady-state peak and troug
concentratons of acyciovw were 0.83 and 0.46 mogrmL. 1.21 and 0.63 meg
lendmedo.mrruyntumzoo,wO.mdwOmmge

POGETIONS. respectivery
mmm.nmdwmnwummm:

apparent.

Following oral admmestraton. ¥he mean plasma hall-ite of acyciowr -
voluntesrs and patients with normaj renal functon ranged from 2.5 te 3.3
hours. The mean renal excretion of unchanged drig accounts for 14.4%c
(8.6%10 19.8%) of the orally dose. The only Y

methyi] guanine. The hallite and total body cearance of scycow are
dependent on renal function. A dosage adjustment is recommended fc-

pal reduced renal AND ADMINISTRA.
TION}.

Orally administered acyclovir in children less than 2 years of age has nol ye:
been fully studied.

INDICATIONS AND USAGE

Acyclovir capsules are indicated for the treatment of initial episodes. andhe
management ol recurrent episodes of genital herpes in cenam patents.
Acwmwmumammdwed'mmmmmmmmmr
(shingies) and chickenpox (varicelia).

Genital Herpes Infections:

T y bk upon the immune status of the
panent, H ot d the de

or systemic invoivement. These factors should determine patient manage-
ment, whach may include support and ty. of the

nstiuoon of specifc therapy. The physical, emotional, and psychosocs
dithculves posed by herpes infections as weil as the degree of debiitabon.
particularly in ImmunoCOMpromesed pabents. are uque for 8ach paten!.
and the phy: should based on s or
her undarstanding of the INdviduas pasent s needs. Thus. orally Jomans-
tered acyciowr 15 not [ nlechons. The

in specific thsease categones:

First Episodes (pnmary and nonpmary iections-Commonly KNOWn as
inital genital herpes):

Double-biind, placebo-controlled studies23.24:25 nave demonsirated tha
omily administered acyclovir significantly reduced the duration of acue
infaction {detection of virus in lesions by tissus culture) and lesion heaing

The durati : -

groups. The promptness of initiation of therapy and/or the patient’s pror
exposure to herpes simplex vinus may infiuance the degree of benefit fror
therapy. Patents with mild disease may derive less benafit than those wih
mons severe episodes. In patients with exiremely severe episodes. n which
i unmary retention, or nabx-
ty 1o teke orsl require i ion and more agg
management, therapy may be best initiated with intravenous acyciows
Recurrert Episodes: Double-biind, placebo-controtied studies 16.26-32
n pabents with frequent recurrancas (6 o more episodes per year) have
shown that orally administered acyclovir given daily for 4 months to 3 years

requency and/or seventy of ngreate

han 95% of patients.
|namdmmﬂswmrmmdmdmilmm(m200mg
M)mmimam,w%‘m‘mmumm
free of recurrences m the fiest, second. and third years. respactively. Senal
mmmmmmmmummmmm
71% to 87% were recurrence-free in each quarter, indicating that the effects
are consistent over time.

The frequency and severity of episodes of untrested genital herpes may
mnngawuvt’wm,Anenyeavo!msmpy,memquemyammdme
patient's genital herpes infection should be re-evaluated 10 assess the need
for continuation of therapy with acyclovir. Re-gvaluation will usually require

Y L a0y
Smmmﬁans.nwhusmmwnhvmhsq\nmmwemm
freatment, may warrani uninterrupled suppreasion for more than a year.
Chronic ive therapy is most when, mn the judges ol
mapnysban,mabenemmmamgnnmmmghmmum\
adverse effects. In general, orally administered acyclovir should not be used
for the suppression of recurrent disease in mildty affected patients. Unan-

wmmsnmmmmmwmmshmswmgnmmm
mdmvlormwmlmnmm
onls, ol

4
O "

mmﬁnmnmmmwmmn
Dotersiai for Somcty aganst the seventy of thew desease. Thus. s regemen

Lired stuces?1-32 have shown that ihere are corian petents for whom
ywormament short-sem Weatment of recurrent epsodes s electve  This
ApOrech mery be More ApOrOPNale han 2 SUPDrEss~ve fHgIMen 1 paterts
with FireguUent recUITences

MMUNOCOMEromesed  Patents with recUITent heres indectons Can be
WeMeo wih ether misrItent Of Chvone. sUpOressive therapy. Clrecally
Sgnahcant ressstance. alhough Fare 3 more ity 10 be seen with prolonged
Or repested Therpy M seversly MMUNOCOMONOMESed patioNts with acive

lesons.

Nerpes Zowter infections: in a double-bing. Placebo-controked Swdy
of 187 zoster infecton (93 random-
12ed Yo acyciow and 94 10 pIacebo), acyciow (B00 mg § times daly for 10
days) shoriened the bmes 10 660N SCabbiNg. heaing. and complete Cessa-
mdm.mmmmmdwmmmmmmol
new lesion lormation. 3

in a samitar double-blind, placebo 83 with

Nerpes { acyclovir (800

mg 5 times daily for 7 day b

healing, and cessation of pain, new

toms i ia, of ia). 3

Chickenpox: in a double-bimd, placebo-controtied efficacy study in 110
aQes 510 16 years, Wi 24 hours ot the

onset of a typical acyclovw . liy 4 timas
davy for 5 to 7 days i doses of 10, 15. or 20 mg/kg depending on the age
group. Treatment with acyclovir reduced the maximum number of lesions
{336 vs. greater than S00; lesions beyond 500 were not counted). Treatment
with acvclovir also shortened the mean time to 50% healing (7.1 days vs. 8 7




ucﬁcnm!unﬁumu'u—mm\m
MWM“MMWMDM

cutture

viral cutture. Fammmmuwm.ww
aummymubemmmnmwwmwmed
m.muemmmwmmmxw
mhmwwmnmm.mmamm
ated gant celts n mrsprmndmnhsmem«eummmy
mmm\mﬂmmdniwm”
Mummwmwbmmsmmmw@nm-zwevm
herpes simplex infections.
Aqdomcapsutesmwmamwmmmmmhphmn»
sitivity or 10 the cOmpr of the

WARNINGS

mﬂlﬁmnﬂmh’oﬂlww

PRECAUTIONS

freating pasents The relesonshep between the in witro senstivity of hefpes
mxuwul-zwﬂmsmuydmmamdmlmsmwmpy
msmmmwlmmnmoanm
bielogy)

Beca ¥
mmmm.smmummudmmepamm
care
they are on therapy. in sevarely wmmunocompromised patients, the physt-
uansnmddbemmtum!gﬂﬂumaladwumsolammumy
wsunnnumdnmﬂmsesmbhmymm"ymdm
continued acyCiow Therady
Caution shouid be exercied when admimstering acyclovir to pahents
,mwwmmmmismaymmmmm
renal dyshuncyion.
Intormetion for Patients: Pabents are instructed to consull with their
wwnmwmummammmms‘mey
b.mmmamnuuompmwm‘mmmmmmm
mmmMWI,MMMVeanyomrqumms.
Oaenital Herpes Imdoctions: Genital herpes is a sexually wransmitied
mmwﬁmﬂammemmmnvwalmnsme
Mmdnmdmngmmleoanmﬁ Acyclovir capsules
are for oral ngesbon only. be shared thers. The
prescribad dosage shoulo nat be exceeded. Acyclovir doas ot eliminate
mm,mnmﬂaﬂbw\ﬂﬁmmgvphymannmydo
rummnlbﬁmdnhehwmcyandsevemyonhairgmnal
herpes recurrences
There are su Quesbons
WocAy Snd MAARGENSSS: 1ONG-lerm studies are continuing. Decreased
sperm ‘nas been seen at high doses in some animals:; a placebo-
wﬂvvlﬁwﬂmmlmmmmﬂﬁmgoucydwwpamaylms
et i hmans 6 not show ssmilar findings. 40 Chromosomal brasks
were seon 1n wiro sher briet exposure to high concentrations. Some other
marieted MEAICAONS BISO Cause chromosomai breaks. and the
of thes inang 15 uniown. A placebo-controlied clinical study
usmgsomngdmnwd:yw1 year in humans did not show any
abromales 1 STuchrs or numoer ol chromasomes. 23
Horpes Zoster infections: Adults age 50 or older tend to have more
severe shingles. and treatment with acyciovir showed more significant
benefit lovo‘wmﬁuminsmnwiminn hours of rash onset
Inlhosenud«as.ammsnmm‘lwmhnmehmwmurs.
idren "

Atthouah

on ough

a sell-limited disaase ot mild 1o moderate severty, adolescents and aduts
1end 1o have more severe dsease. Troatment was initiated within 24 hours
dmrypﬂ!mwxmhhmmdbdsmws.ammreisno
nformation regarding the effects of treatment begun later in the disease
couwrse. It is unknown whethes the treatment of chickenpox in childhood has
wmmwmmmmny. However, there is no evidence {o indicate
mmdwmmvmwmnanyeﬂmwmev
mummmammwmr-
rences of hermes zoster (shingles) later in life. Intravenous acyclovir is
ndicated for the Ireatment of varicella-zoster infections in
FMUNOCOMEOMEsed PatONIS..

Dreg Co of p id with ¥
mmmmmm‘mvmmnmn4nsnmmaamm
the conosniraton-hme curve. Urinary excretion and renal clearance were

not

peen studied

sis. nt of Fertiiity: Thedala
presenrted below ncude references to peak sieady-state plasma acytlovir
Cconcanirasons observed N humans iresiec vith 9 o lly 6 U
-mtmmmmmmwsmﬂwormmgm
oraly 6 hmas 2 08y (dosng appropriate for ireatment of genital herpes).
Mawwnumulnﬂesnusmmdasmump‘esol
anmlmmuﬁmrmaﬂeﬂd&slm
CANNCAL 00Y: il
W—mnmmnmnmnwaﬂy




doses of up 10 450 MY gavage. Tl
ggmmmmnnnmaumwv“nmm
amma!s,wdnmmeﬂmwumm.nlmwuy‘

;;dmzmesnmnmmmmmv
Mydgmm\esmnwmmmmwintdmwnm-ys Postve
results were observed at the hughest concentranion tested (31 lo 63 hmes
numanlm*s)"“"“SV’“'““"""‘;d“.s“"l g morhalogiealy Ws e
'omndiurmvsmnmlal into IMMUNCSUPPressed. iC,
:r:nlmg mice. ACyclovir was negatrve {40 to 80 bmes human levels) in the
other Mmm.mwwy.
) stucses, Mefe was an Increase. though not stahishcatly

In acute cy10Q

. muwlmalmmmmm
e ':.'n“um«n‘mmg>nms(62|o'2smnumn
parenter

Cranese Ramsters: doses of 500 and 1000 mg/kg
mm n Cranese hamsn:?; 10 760 bmes human levels). In
were wmmmmﬁmmmmmmmm
nmlﬁnnmwm‘s\ 10 3l 4 macTobial assays. no evidence

erved. 2017 genetic

:xmnsavéuy\gmnahaneaﬂs i witro. In human ymphocytes. a

Ve resOnse 15
m:mmanacyelwwu pﬂwievelsamedmwvsAlmeb;:f
mouse Mmphoma cels. o
:mmesmnnhsma lavels. Results in the other five mammanan ce!l
\oci fosow at Jlociin a Chmesenmns!erovmyceﬂ kne. the resuits were
M-Mammmst 1850 times human leveis: at 2 omer
mnmmwﬁ.mavmemmmmwm
at ieast 1500 hmes human evels.
has not been shown 1o fMpair fertilty or reproduction in mice {450
.90 0r mrats (25 mg/kg/day. .C.). In the mouse study. plasma
jevels were 910 18 wmes human levels. while in the rat studly they were 8 to
15 mes human evels. AL higher dose inthe rat {50 mg/kg/day. s.c.). there
was @ SbSICAlY sigrebcant increase in postmplantation loss, bul no
Mter size. bb
with aCyCvs subsequent to matng, there was a statisticalty signdicant
decrease N bu inimer size
ai a cose of 50 mokgiday {16 to 31 times human levels). No eitect upon

Acvyciovs

travenously (53 10 106 frmes human leveis). I  ral peri- and postatal
stuoy at 50 mokgrday s.c. (1110 22 times human levels). there was a
- group Mean numbers of lutea,
. Y0LM ETOANEINON SAES. and iive letuses in the F1 generation. Although not
statescary sigrehcant there was 8iso a dose-related decrease in group
e numbers of we fetuses and mpianiation sfes al 12.5 mg/kg/day and
25 my sc.The of adose
Mhmmwﬁﬂnm.Mns@nnum
wnwwmimmmmme
|plasma ievets were not measured). However, at a maximum 1okerated
mm—dsonwmymmgsamosmmmets).
mmnweonwmmd!mmemmd
ap doses of 80 or 320 Mg/ aCyclovir grven 10 rats bor 6 and
|W.W.MWMW.PMMWM
mnu1mmammzuownmeswwnm
[ T
vmwmammnmymy:memmdmmyoispam
dent 1ol f

mo/kgiday acyclovir given to dogs for 31 days caused aspermatogenesis. At

100 mg wgiday piasma levels were 47 lo 94 times human levels, while at 200
oAy ywore 15910317 I a

wes were seen n dogs given 50 mg/kg/day 1v. for 1 month {21 to 41 times

lly for 1 year (610 12 imes

nUMaN ievels)
Proguency: Terstogenic Effects: Pregnancy Category C. Acyclowr
was ol leratogerec 1 the mouse (450 mg/kg/day, p.o.), rabbil (50 mg/kg/
day. s C. and Lv.|, O 1 standard tests in he rat (50 mgrkg/day, s.c.). These
expasures resuled n plasma levels § and 18, 16 and 106, and 11 and 22
temes. raspectvely. human kevels. in a non-standard test in rats, there welr‘e2
i N

such

1 thes vest. rats were given 3 s.c. doses ot 100 mgrkg acyclovir on gestation
Gay 10. resulng 1 plasma levels 63 and 125 tmes human levels. There are
no acequaie and well-controked studies in pregnant women.

ACyciow should nol be usad during pregnancy unless the potential benefit
Jusvhes Ihe potential nsk to the fetus. Although acyclovir was not leratogenic
i standard anmmal studees, the drug's potential for causing chromosome
breeks at hegh concentraton should be laken inlo consideration in making

thes determanabon.

Nrsing Acyciowr have been d in

breast mitk 1 two women folowsng oral administration of at vir and

ranged from 0.6 10 4.1 times comesponcing plasma levels. 244 These
concentraions woulkd potenkally expose the nursing miant 10 a dose of

acyciovw up 10 0.3 MgAp/aay. Caution should be exercised when acyclovic

15 RITEuAered 10 § TSN WOman

Podistric Use: Salety and etlechveness mn pediaine patients less than 2
years ol age have not Deen sdequately stuthed

ADVERSE REACTIONS

Herpes Sivort-Torm The most frequent
adverse events reponed dureg cncal Wals of ireatment of gendal herpes
with Orally AOTWRSIENS] ACYCIOVY were Nesea and of vomeng in 8 of 298
Dpanent Featments (2.7%) and heaoacne n 2 of 296 /0 6%). Nausea ando
vomaing occurred 0 2 of 287 (0 7*e) pahents who recemed acebo
Less frequent aoverse events. 8ach of whach occurmed 0 1 0f 298 paent
ToaTens win Oraly sOTWneslered acyoovk (0.3%; nCuded Ganhea.
Azrness. snorena fadQUe. BOBMA SaN raSh, IBQ PaN. NQUINA A0EN0a-
Ty mecxcakon tasie. 23 sore Fvoat
Long-Term Adwministsation: The moS! requent aoverse everts re-
poned n a ccal N3l for the o wtr
g ydor 1 yearn 586
pasents Irsated wih acyCIove were. ndused (4 8% diarhea (2 4%). head-
ache (1 9%}, ano rash (1.7%). The 589 contror pabents recemng merreient
Teaament of recLITENCes wilh aCyCIovY 107 1 year reponed danhea (2.7,
Nauses (2 4%). headache (2.2%). and rash (1.5%.
The most irequent adverse averts reooned Junng the Second year by 39C
pabors dady of 400 mg (two 200 mg
capsues) 2 Ties dedy Or 2 yRers were Neeceche |1 5%). rash (1 3% and
0.6%)

year nciuded asthensa (1.2%), parestesia (1 2°o). and headache (0.9«
Horpes Zester: The mosi frequent adverse events reponed dunng three
cancal tnals of treatment of herpes zoster (stngies) with BOO mg of ora:
acyclovir 5times daiy for 7 10 10 days in 323 pateents were: maiaise (11.5%;.
nausea (8.0%), headache (5.9%), vomiting {2.5%), drarhea {1.5%). and
constipabon (0.9%). The 323 piacebo recipients reported malaise (11.1%).
nausea (11.5%), headache (11.1%), vomiting (2.5%), diarrhea (0.3%), and
conskipabon (2.4%).
Chickenpox: The most requent adverse events reported durmg three
carucal traaks of treatment of chickenpox with oral acyciovir in 495 patients
were: carrhea (3 ‘.zs.))‘ T-:;mmnn {0.6%). rash {0.6%). vomitng (0.6°).
0.4%).

eported: diarthea

(2.2%), Natulence (0.8%). and insommia {0.4%)

Obssrved During Ciinical Practice: Based on cimical practice expe-
nence n pemerds freated with oral acyciovir m the U.S., spontaneously
reporied adverse events are uncommon. Dala are insuthicient to support an




Ccaenpox: (e most Irequent aoverse evens reponed aunng threc
Canca thas of treatment of chickenpox with oral acyciovir n 495 panents
were 0uarthea (3.2%). abdominal pain (0.6%), rash (0.6%). vomiting {0.6°)
(! {0 4°). The 498 paten: norted: tuarrhea
{2.2). haasence (0.8%). and nsomnia (0.4%)
Observed During Clinical Practice: Based on clirucal practice expe-
nence s pavents treded with oral acyciowr m the U.S. Spontaneousiy
reponed agverse events are uncommon. Data are msufhicient to supportan
wdmmmwmmmmhmmesemlsmyas:
9ccur 35 part of tne underying Gesease OMCeSS. VotNLary reports of agverse
VNS wiuCh Nave Dee reCeweq SINCE Market NMOGUCHaN INCUOE
Gemerat: tever. neacacne. pan, penpneral edema and rarely, anaphviar.s
Nervous: conluson. dzzness. haianatons. paresthesia. sezure. sor-
W(Tneseswmmsmybemmec_mmny n older adutts
Digestive: diahea. aevaled iver tuncion lests, Qastromiestnal destress.
nausea
Hemic and L
Musculoskeletal: myaiga
Skin: alopecia, prymus. rash, urhcana
Spocial Senses: visual abnomaities
Uregenitai: eievated croatmune
OVERDOSAGE

Pammwmmulmmmummsmgm
ACYCIOVE. Wikh NO uNexXPeCcied adverse effects
Pracrsancn of Scyciove n renal lubuies May oCcur when the solubiity (2 5
ML) € e ruratubner s & gaceeded Fenal lasiont considerad 1o be
Tesated 10 00StCDON Of renal tubules Dy Drecipitated drug cryslals occunes
« e folowing Speces: ras treated with v, and .p. doses of 20 m/kg/day
for 21 and 31 days, respectivery and at s.c. doses of 100 mg/kgiday for 12
days: rabbits at 5.C. and v goses of 50 mgkg/day for 13 aays: and dogs at
1v. aoses of 100 mg/xgrday for 31 oays A 6-nour nemodialysis rasults in a
60°» decrease in plasma acyciowr concentrabon Data concerning pemo-
neal salys:s are nat y
tess efhicient In 1MOVINg acyclont from e bxood in the evert of acule renal
tasure and anuna. the patient may Denetd kom hemodiaiys:s unii rena:
function 1s restored (se¢ DOSAGE AMD ADMNNSTRATION
DOGAGE AND ADMINISTRATION
Treatment of Initial Genital Nerpes: 200 mg (one 200 mg capeuse
every 4 hours, 5 imes daily tor 10 days
Chrenic Supp Therapy for R Dis: 400 g
1two 200 mg capsules) 2 times daily for up o 12 months, toliowed by re-
evanabon. See INDICATIONS AND USAGE and PRECAUTIONS /or
on of therapy beyond 12 montns
200 ,1! damy

1 200 mg 5 hmes daily.
Imtormittent Therapy: 200 mg (one 200 mg capsule) every 4 hours,
wnes aady for 5 days. Therapy should be iitated at the eariest sign or
Symotom (prodrome) of recurrence.

Acwts Trestment of Herpes Zoster: 800 mg (four 200 mg capsulesi
every 4 nours orally. 5 mes daily for 7 to 10 days.

Treatment of Chickenpox: Children (2 years of age snd oider):
20 mg/kg per dose oraly four times daily (B0 mg/kg/day) for 5 days
Chadren over 40 kg should recerve the adull dose for chickenpox.
Aﬂsnﬂeﬂl‘ﬂmwkg:mmglouvlmmwhrsmys
Therapy should be initiated at the eartiest sign or symptom ot chickenpox to
derive the maximal benefrs of therapy.

Pationts With Acute or Chronic Rensl impairment: Comprehen-
Sve phanmacokmedc studkes have been compieted lokowing mtravenoys
acydovirs B udbes.
dosage adustments are recommended in the foowmng chart for genstal

herpes and hefpes zoster ndications:
Normal Dosage Creatnine Adjusted Dosage Regemen
Cogrance L
| Regimen (mUmev1.73m?) [Dase img) Dosing interval |
|200 mg every 4 hours >10 200 every 4 hours, 5x daily |
| 0-10 200 every 12 hours !
mg every > every s |
: 010 200 every 12 hours
800 mg every 4 hours 525 E00 every 4 hours. 5x Gay
i 10-25 800  every 8 hours
010 800 every 12 hours

Wesmodialysis: For pabents who require hemodialys:s. the mean pasma
hak-e of acyclovw dunng hemodialysis is approximately 5 hours. This
resuts in @ 60°: oecrease in plasma concentrations fokowng a 6-nour
Galys:s penod. Therefore, the palient's dosing schedule shouid be adusied
50 hat an additional dose 15 admimistered afler each dalysss. 4546

No dose appears 1o be necessary
after adiusimeni of the dosing interval 47,48
HOW SUPPLIED
Acyclovir capsulies (biue. P
anupvimedmblackwnhZDOandAOSOnopposnesldesmmebody-Bomes
of 100(NDC 55370-542-07), and botties of 1000 {NDC. 55370-542-09). Store
betwaen 15° and 25°C (58 and 77°F). Protect from light and moisture.
CAUTION: Federal law prohibis dispensing without prescription.
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ANDA APPROVAL SUMMARY
ANDA: 74-833 DRUG PRODUCT: Acyclovir
FIRM: Aesgen, Inc. DOSAGE FORM: Capsule STRENGTH: 200 mg
CGMP STATEMENT/EIR UPDATE STATUS: Acceptable for all on 5/3/96.

BIO STUDY: The single-dose bioequivalence fasting study, single-
dose bioequivalence non-fasting study and dissolution
testing conducted on 200 mg capsules (Lot #95063A) were
acceptable by the Division of Bioequivalence on 12/17/96.

VALIDATION - (DESCRIPTION OF DOSAGE FORM SAME AS FIRM'S):

Active Ingredient: N/A, product is compendial refer to memo
dated 11/14/90 regarding Compliance
Program Guidance Manual # 7346.832, code
52832 for ANDAs and AADAs.

Finish Dosage Form: Sent to Southeast Regional Laboratory on
11/19/96. Acceptable for regulatoy
purposes on 3/17/97.

STABILITY - ARE CONTAINERS USED IN STUDY IDENTICAL TO THOSE IN
CONTAINER SECTION?:

Protocol: Satisfactory

Exp.Date: 24 months - 40°C, 75% R.H. and R.T. (25°c,
60%R.H.), 3 months, each container/closure system,
1 lot. Lot #95063A/#MLC2731 (AAI/Mova) = 1l00's,
Lot #BP00144/#MCL2732 (AAI/Mova) = 1000's. All
made from Lot #MLC273V (Mova).

Container/Closure systems are the same.

LABELING: Container: Satisfactory for 100's and 1000's.
Insert: Satisfactory in FPL.
SIZE OF BIO BATCH (FIRM'S SOURCE OF NDS OK?):
units , Lot #MLC273V), source of NDS
acceptable .

SIZE OF STABILITY BATCHES - (IF DIFFERENT FROM BIO BATCH, WERE
THEY MANUFACTURED VIA THE SAME PROCESS?):

inits _ . Lot #MLC273V).

PROPOSED PRODUCTION BATCH - MANUFACTURING PROCESS THE SAME AS
BIO/STABILITY?:
anits , process the same.
' 08 7
CHEMIST: Norman Gregory ) 727 DATE: 4/17/97
) 7’

SUPERVISOR: Glen Smith . «/=:/§3 DATE: 4/17/97

4%




10.

12.

ANDA #74-833
NAME AND ADDRESS OF APPLICANT

Aesgen, Inc.
5051 New Centre Drive
Wilmington, NC 28403

LEGAL BASIS FOR SUBMISSION
The applicant certifies , that to the best of it knowledge, U.S.

Patent No. 4,199,574 will expire on April 22, 1997 and is not
covered by any exclusivity. Will not market product before April
22, 1997.

Innovator: Burroughs Wellcome - Zovirax®

SUPPLEMENT (S) 6. PROPRIETARY NAME
N/A N/A
NONPROPRIETARY NAME 8. SUPPLEMENT (s) PROVIDE(s) FOR:
Acyclovir N/A
AMENDMENTS AND OTHER DATES:
Firm: 1/4/96 - Original.

5/29/96 - O/NC, Bio.

8/30/96 - Response to Bio. def. letter.

10/25/96 - Response to 1lst def. letter (chem. &
labeling).

12/19/96 - Response to Labeling def. phone memo-fax
dated 11/13/96.

1/30/97 - Response to 2nd def. letter (chem.). Subject
f thi -

3/14/97 - Response to phone memo, labeling.

FDA: 2/20/96 - Acknowledgment.

7/9/96 - Bio. def. letter.

7/31/96 - 1st def. letter (chem. & labeling).

9/16/96 - Meeting minutes with AAI.

11/13/96 - Phone memo, Labeling faxed their
deficiencies to firm.

12/17/97 - Bio. review acceptable.

12/20/96 - 2nd def. letter (chem.).

12/23/96 - Bio. letter, no further questions.

2/11/97 - Phone memo, Labeling faxed their
deficiencies to firm.

PHARMACOLOGICAL CATEGORY 11. RX or OTC
Antiviral R

RELATED IND/NDA/DMF(s)




ANDA 74-833 2

13. DOSAGE FORM 14. POTENCY
Capsule 200 mg

15.

Acyclovir USP
CgH, NsO5; M.W. = 225.21

o)
H H N
0D
Py
H,N N
\L“'o

OH

9-{ (2-Hydroxyethoxy)methyl]guanine. CAS [59277-89-3]

16. RECORDS AND REPORTS
' N/A

17. COMMENTS
DMF's, Bio., labeling, methods validation and EER satisfactory.

18. CONCLUSIONS AND RECOMMENDATIONS

Approval
19. REVIEWER: DATE COMPLETED:
Norman Gregory 2/14/97 (TA never sent, change to AP)

4/17/97
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ANDA 74-833

Aesgen, Inc.

Attention: Robert B. Brownfield, Ph.D.
5051 New Centre Drive

Wilmington NC 28403
MAimmmirimmn

’
1N
(W}
N
(@8]
R
0
n

Dear Sir:

Reference is made to your abbreviated new drug application submitted pursuant to Section 505 (j)
of the Federal Food, Drug and Cosmetic Act for Acyclovir Capsules 200 mg.

1. The Division of Bioequivalence has completed its review and has no further questions at
this time.
2. The following dissolution testing will need to be incorporated into your stability and quality

control programs:

The dissolution testing should be conducted as per FDA recommended method in 900 mL
of deaerated water at 37°C using USP 23 apparatus 1 (basket) at 100 RPM. The test drug
should meet the following specifications:

Not less than (Q) of the labeled amount of the drug in the dosage form is
dissolved in 30 minutes.

Please note that the bioequivalency comments expressed in this letter are preliminary. The above
bioequivalency comments may be revised after review of the entire application, upon consideration
of the chemistry, manufacturing and controls, microbiology, labeling or other scientific or regulatory
issues. A revised determination may require additional information and/or studies, or may conclude
that the proposed formulation is not approvable.

Sincerely yours,
A

ey

Rabindra Patnaik, Ph.D.

Acting Director, Division of Bioequivalence
Office ot Genernic Drugs

Center for Drug Evaluation and Research
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Acyclovir 200 mg capsules Aesgen, Inc.

ANDA 74-833 Wilmimgton, NC

Reviewer: A.P.Patel Submission date:

File: x:\apatel\74833a.896 Aug. 30, 1996
REVIEW OF AMENDMENT

Background

The firm has submitted an amendment in response to the deficiencies for ANDA#74-
833, Acyclovir 200 mg capsules.

Deficiencies and Responses:
1.

All standards and controls were prepared using human plasma. The error noted
was an oversight from a template used for a non-related study.

2. -
The firm has carried out data analysis as requested.
Summary of Pharmacokinetic Data:
Fasting Study: 90% C.l.Limits of Ln-transformed parameters:
LS Means AUC,, AUC,_ Cmax
Test 7.647 7.724 6.185
Reference 7.651 7.728 6.212
90% C.1. 0.895-1.109 0.900 - 1.103 0.878 -1.079




Non-Fasting Study: Ln-Transformed Pharmacokinetics Data
LS Means AUC,, AUC, Crax
Test-Fast 7.58 7.67 6.23
Test+ food 7.56 7.65 6.11
Ref+ food 7.55 7.65 6.11
(Test+ food)/(Ref+ food) 1.00 1.00 1.00
(Test+ food)/(Test+Fast) 0.997 0.997 0.981

The test/reference ratios for pharmacokinetic parameters under non-fasting conditions are
close to unity and satisfy FDA requirements.

3. Please provide actual bio-batch yield.
Total # of capsules manufactured

4. Upper limit of linearity, presumably mis-typed,
on page 308 and 1143, please verify error.

Error has been corrected.

5. Stability of drug, data provided for a maximum of 7 days only at various
temperatures and 4 freeze-thaw cycles. Firm has claimed stability of standards and
QC samples for up to 1 year at -20°C. Please provide stability data for 1 year and,
if available, 3 or 6 month data. '

Firm has supplied 1 year stability data. Data for 3 and 6 month availability not
addressed. control should have read pased on original
submission (typographical error).

B. Instruction for preparation of _ standard (vol. 2 of 7, page 314, item 2d) is
incorrect. Present instruction will result in - Standard instead of
standard (a typographical error).

Error has been corrected.

7. The firm provided dissoiution data for the test and the reference 200 mg Acyclovir
capsules using their method:
Apparatus: USP, Apparatus Il (paddles), at 50 RPM
Medium: water, 900 mL @ 37°C




Samples: 10mL @ 15, 30, 45, 60, and 75 minutes
Quantitation:
Specifications: NLT 'Q), dissolved in 45 minutes.

Please provide dissolution data using FDA-recommended method:

Medium: 900 mL water

Apparatus 1 (basket) at 100 RPM
Quantitation method should be stated
Tolerances: NLT Q) in 30 minutes

The firm has pointed out in this amendment that they had originally supplied dissolution
data table and graph which did not correspond to the same lot of Acyclovir capsules. They
have now supplied the correct dissolution data from the bio-batch.

Medium: 900 mL water

Apparatus 1 (basket) at 100 RPM
Quantitation method B

Tolerances: NLT (Q) in 30 minutes

Mean (%CV), N=12 15 min. 30 min. 45 min. 60 min. ©° (75 min)

200 mg cap, test 93.3(10.6) 100.0(1.4) 99.9(1.3) 99.8(1.1) 100.1 (1.0)
200 mg Zovirax®, ref. 77.8(5.9) 91.5(4.9) 98.4(2.1) 99.3(2.0) 98.6(2.5)

Recommendation:

1. A single-dose bioequivalence fasting study conducted by Aesgen Inc., on its
Acyclovnr 200 mg capsules, [ot#95063A(AAI/MLC2731(MOVA) companng it to
Zovrax® 200 mg capsules, lot #5M1287, manufactured by Burroughs-Wellcome,
is acceptable to the Division of Bloequwalence The study demonstrates that
Aesgen's Acyclovnr 200 mg capsule is deemed bioequivalent to the reference
product, Zovrax® 200 mg capsule, manufactured by Burroughs-Wellcome.

2. A single-dose bioequivalence non-fasting study conducted by Aesgen Inc., on its
Acyclovnr 200 mg capsules, Iot#95063A(AAI/MLC2731(MOVA) comparing it to
Zovrax® 200 mg capsules, lot #5M1287, manufactured by Burroughs-Welicome,
is acceptable to the Division of Bioequivalence. The study demonstrates that
Aesgen's Acyclovnr 200 mg capsule is deemed bioequivalent to the reference
product, Zovrax® 200 mg capsule, manufactured by Burroughs-Welicome.

3. The dissolution testing conducted by Aesgen Inc., on its Acyciovir 200 mg
capsules (lot#95063A), is acceptable. The dissolution testing should be
incorporated into the firm's manufacturing controls and stability program. The
dissolution testing should be conducted as per FDA recommended method in
900 mL of deaerated water at 37°C using USP 23 apparatus 1 (basket)




The firm should be informed of the recommendations.

@.ﬁ_‘ N
- \y\ ahe
AP.Patel

Division of Bioequivalence
Review Branch Il

RD INITIALED RMHATRE

FT INITIALED RMHATR" Date: 135/6/96
Ramakant M. Mhatre, Ph.D. S~
Chief, Branch ill
Division of Bioequivalence
0\ N

Concur: ] ‘ Date: "*l 1#] 96

Rabindra Patnaik, Ph.D.
Acting Director
Division of Bioequivalence

cc.  ANDA# 74-833 (Original, Duplicate), HFD-658 (A.P.Patel), Drug File, Division
File.




ANDA 74-833

W)
%)
()
#))

UL

Aesgen, Inc.

Attention: Robert B. Brownfield, Ph.D.
5051 New Centre Drive

Wilmington, NC 28403

Dear Sir:

Reference is made to the biocequivalence data submitted in your
Abbreviated New Drug Application January 4, 1996, for Acyclovir
Capsules, 200 mg. The Office acknowledges the receipt of an
amendment dated May 29, 1996, which will be reviewed according to
Office policy.

The Office of Generic Drugs has reviewed the bioegquivalence data
submitted on January 4, 1996, and the following comments are
provided for your consideration: -

1.

2.

3. Please provide actual yield of the bio-batch.

4. The upper limit of linearity is presumably mis-typed, as

instead of , on page 308 and 1143;
please clarify.

5. Stability of drug: The data submitted only provided
stability data for a maximum of 7 days at various
temperatures and 4 freeze-thaw cycles. In the submission
you have specified the stability ©of standards and QC
samples is up to 1 year at -20°C. Please provide
stability data for 1 year and, if available, 3 or 6 month
data.

6. Instruction for preparation of standard (vol. 2
of 7, page 314, item 2d) 1is incorrect. Present
instruction will result in standard instead of

standard; please clarify.




7. Dissolution data were provided for the test and the
reference 200 mg acyclovir capsules using the following

methodology:

Apparatus: USP, Apparatus II (paddles), at 50
RPM

Medium: water, 900 mL @ 37°C

Samples: 10 mL € 15, 30, 45, 60, and 75
minutes

Quantitation: .

Specifications: NLT (Q), dissolved in 45

minutes.

Please provide dissolution data using the following FDA-
recommended method:

Medium: 900 mL water

Apparatus 1 (basket) at 100 RPM

Quantitation method should be stated

Tolerances: NLT (Q) in 30 minutes
As described under 21 CFR 314.96 an action which will amend this
application is required. The amendment will be required to
address all of the comments presented in this letter. Should you
have any questions, please call Jason A. Gross, Pharm.D., at (301)

594-2290. In future correspondence regarding this issue, please
include a copy of this letter.

Sincerely yours,

[a /7

——
g T~
/Keith K. Chan, Ph.D.
“Director, Division of Bioequivalence
Office of Generic Drugs
Center for Drug Evaluation
and Research
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Acyclovir 200 mg capsules . Aesgen, Inc.
ANDA 74-833 Wilmimgton, NC
Reviewer: A.P.Patel Submission date:
File: x:\apatel\74833.5d.1S6 Jan. 4, 1996

REVIEW OF TWO BIOEQUIVALENCE STUDIES

AND DISSOLUTION DATA
Background

Acyclovir, an antiviral agent, is used for the treatment of herpes simplex, varicella zoster
virus, Epstein-Barr virus and cytomegalo virus. At the present time, the drug is
manufactured and marketed by Burroughs-Wellicome (innovator) in capsule dosage form
(200 mg), tablet (400 mg and 800 mg) and oral suspension (200 mg/5 ml) under the
trade name Zovirax®.

Upon oral administration, in normal volunteers and in patients with normal renal function,
the absorption is slow, variable and incomplete. Peak plasma concentration is reached
in 1.5 to 2. hours post drug administration. The elimination is biphasic with the beta phase
half-life about 2 to 3 hours. The drug is excreted mainiy by the kidney, and about 45% to
79% of the dose is recovered unchanged in the urine. There is one (1) urinary metabolite,

9-carboxymethoxymethyl guanine (CMMG) which is inactive and accounts for
8 -14% of the dose.

A protocol # 95-072 for in-vivo bioequivalency from (submitted on
June 5, 1995) was reviewed and approved by the agency for Mova Pharmaceutical
(sponsor). Aesgen, Inc. (sponsor) has submitted a study of bioequivalence conducted by

in January 1996. The studies compared 200 mg Capsules

manufactured by MOVA Pharmaceutical Corp and Burroughs-Wellcome under fasting and
non-fasting conditions.

Protocol: IRB#404-95: Two way single dose fasting study of acyclovir 200 mg capsules
in normal healthy adult volunteers.

Protocol: IRB#627-95: Three way single dose food effect study of acyclovir 200 mg
capsules in normal healthy adult volunteers.

REVIEW OF THE FASTING STUDY:

1. A two-way, single dose, cross-over, fasting bioequivalence study of acyclovir 200
mg capsules in thirty (30) normal healthy adult (20 males and 10 females)
volunteers under fasting condition. Subjects age ranged from 18-45 years, and are
within 15% of their ideal weight as specified in the protocol. All subjects were
selected based on the absence of any clinically significant findings following
medical history, physical examination and clinical laboratory evaluations. Inclusion
and exclusion criteria in the protocol were followed in the selection of the subjects.
The study was completed by twenty seven (27) subjects (18 males and 8 females)
with a mean age of 29.15 years. The subjects consisted of twenty six (26)




Caucasians and one native American. Data from drop-outs (subjects #7, 8 and 24)
has not been used in the analysis of pharmacokinetics parameters.

Study design: X _
Randomized, single-dose, two-way crossover study under fasting conditions.

Study sites:
Clinical and Analvtical Study centers

Study dates: 7/29/95 - 8/27/95
Principal Investigator:

Co-Investigators:

Drug administration:

Treatment A (Test): One Aesgen Inc. acyclovir 200 mg capsule (manufactured by
MOVA Pharmaceutical Corp.), AAI batch#: 95063A, potency of 100% (n=10),
%RSD=1.2, Iot size: -heoreticai) capsules, expiratior: date: 1/11/96.

Treatment B (Reference): One Burroughs Wellcome's ZOVIRAXR 200 mg capsules,
lot #: 5SM1287, potency of 97.8%, expiration date: March, 1998.

Each treatment will be given with 240 ml of water following an overnight (10 hour)
fast, and washout between treatment is one week.

Confinement:

During the confinement periods of this study, the subjects were housed and non-
fasting at the clinical facility.

Food and fluid intake: Standarg lunch and dinner were served on each day of drug
administration. The drug products were administered with 240 mL of water. Water
was allowed ad lib. after 4 hours post-dose.

Sampling schedule:

Blood samples (10 ml/sample) were collected at pre-dose (0 hr), and at (.25, 0.5,
0.75,1,1.33,1.67, 2, 2.5,3,4,5,6, 8, 10, 12, 16, and 24 hours post-dose. After
centrifugation, plasma was collected and frozen at -70°C until assay.




10.  Analytical methodology:
De-proteinated plasma samples were analyzed for acyclovir

RESULTS:
a. Analytical Methodoloqy:

IMPORTANT NOTE: DO NOT RELEASE THIS SECTION UNDER FOI.




b. Pharmacokinetics:
Twenty seven (27) subjects completed the study out of thirty (30) initiaily enrolled
in the study. Subjects 7, 8, and 24 discontinued prematurely. Least Squares Means
plasma concentrations by sampling time are shown in table 2.




Table 2. (Taken from Table 4, pp165, part 2 of 7 of submission)

LEAST SQUARES MEANS

Sample Time (h) Test (T) Reference (R) Significance* T/R
Pre-Dose 0.00 0.00 -

0.25 7.68 5.33 None 1.44
0.50 132.58 74.75 None 1.77
0.75 257.92 186.63 None 1.38
1.00 355.03 272.84 None 1.30
1.33 400.03 341.92 None 1.17
1.67 397.67 393.18 None 1.01
2.00 402.82 415.21 None 0.97
2.50 396.16 412.15 None 0.96
3.00 364.53 393.30 None 0.93
4.00 302.59 319.82 None 0.95
6.00 158.31 164.50 None 0.96
8.00 89.59 94.96 None 0.94
10.00 49.93 52.65 None 0.95
12.00 22.97 21.71 None 1.06
16.00 8.28 8.69 None 0.95
24.00 1.29 2.14 None 0.60

Parameter

(N=27)
AUC,,(LSMeanstS.D.)
AUC,_(LSMeansS.D.)
Cmax(LSMeanstS.D.)
Tmax(LSMeanszS.D.)

Summary of Pharmacokinetic Data:

Trt A (test)
(1x200mg)
2283.16+88.99
2392.01+90.30
516.25120.45
1.820.15

Trt B (Ref)
(1x200mg)

Ratio of means

(Test/Ref.)

2296.41188.99 0.99
2411.034£90.30 0.99

522.32420.45
2.0710.15

0.89
0.88




90% C.l.Limits of Ln-transformed parameters:

AUC,, AUC,_ Cmax
Test (LSMeans#S.D.) 7.677+0.041 6.1850.042 7.72310.04
Ref (LSMeanstS.D.) 7.676+0.041 6.212+0.042 7.731+0.04
90% C.1. 0.905 - 1.106 0.900 - 1.095 0.878 - 1.079

90%C.1. are within the Agency's requirements for bioequivalence requirements of between
80% - 125%, fasting study is acceptable.

REVIEW OF THE NON-FASTING STUDY:
1. A three-way, single dose, cross-over, bioequivalence food effect study of Aesgen's
acyclovir 200 mg capsules ( fasting and non-fasting) versus Burroughs-Wellcome's

ZOVIRAXR 200 mg capsules (non-fasting), in twenty four (24) normal healthy adult
volunteers.

Protocol, IRB#627-95, study dates 8/24/95 - 10/1/95.

This study was conducted in compliance with IRB and informed consent
regulations. Subject population consisted of 6 females and 18 males, ages 21-43.
The mean age of all subjects was 30.04. Subject 23 withdrew from the study. The
mean age of subjects completing the study was 29.48. All subjects met the
inclusion/exclusion requirements of the study protocol.

2. Study site and Investigators are those described above for fasting study.

3. Drug administration:
Treatment A- (Test, Fasting):
One Aesgen's acyclovir 200 mg capsule as above, administered after an overnight
fast.
Treatment A+ (Test, Non-Fasting):
One Aesgen's acyclovir 200 mg capsule, lot #: 95063A(AAl)/MLC2731(MOVA),
potency of 100% (n=10), lot size , (heoretical) , expiration date: 1/11/1996,
administered after a standard high fat breakfast.
Treatment B (Reference, Non-Fasting):
One Burroughs-Wellcome's ZOVIRAX® 200 mg capsule, lot #: 5M1287, potency of
97.8%, expiration date:March1998, administered after a standard high fat breakfast.
Each treatment was given with 240 m! of water, and washout between treatment
was one week. For treatments A+ and B, high fat breakfast was served after an
overnight fast. Breakfast was to be eaten completely (within 30 minutes) prior to
drug administration. High fat breakfast consisted of the following items: 1 buttered
English Muffin, 1 fried egg, 1 slice American cheese, 1 slice Canadian bacon, 1
serving of hash brown potatoes, 240 ml whole milk and 180 mi orange juice.




4. Sampling schedule:

Blood sampies (10 mi/sample) were collected at pre-dose (0 hr), and at 0.25, 0.5,
0.75,1,1.33,1.67, 2, 2.5, 3,4,5,6,8, 10, 12, 16, and 24 hours post-dose. After
centrifugation, plasma collected and frozen at -70°C until assay.

5. Analytical methodology:

-

Results:

Analytical Methodology: Since the same method was used in the fasting study,
any comment pertaining to the fasting study is applicable to this study.
Pharmacokinetics: 24 subjects began the study, and 23 completed it. Subject 23
withdrew from the study early for events unrelated to the study; therefore this
subject's data was not inciuded in the analysis. Mean (Least Squares Means)
plasma concentration-time profile of subjects in the study is shown in table 3.

Table 3.

Time (hrs) A-(Test fast) A+(Test + food) B (Ref + food) A+/B A+/A-

(1x200mg) (1x200mg) (1x200mg)
0.00 0.00 0.00 0.00 - -
0.25 3.993 0.008 -0.068 0.117 0.002
0.50 122.668 1.962 13.525 0.145 0.016
0.75 277.414 S.191 35.181 0.261 0.033
1.00 389.952 22.239 65.259 0.341 0.057
1.33 434.230 65.723 124.767 0.627 0.151
1.67 449.270 143.716 189.036 0.760 0.319
2.00 425.112 237.491 254.860 0.931 0.559
2.33 395.888 297.637 307.409 0.968 0.752
2.67 369.304 319.930 324.074 0.987 0.866
3.00 341.907 360.720 340.409 1.059 1.055
3.50 315.162 377.257 357.786 1.054 1.197
4.00 266.636 375.119 334.157 1.122 1.407
5.00 202.710 289.680 261.926 1.106 1.429
6.00 149.063 207 .146 196.041 1.057 1.389
8.00 80.148 106.402 103.680 1.026 1.328
10.00 41.556 53.753 55.409 0.970 1.294
12.00 22.619 31.213 24.657 1.266 1.379
16.00 4.987 10.093 11.813 0.854 2.023
24.00 0.617 3.340 6.681 0.499 5.413
Mean 214.66 145.63 150.33
S.D. 169.53 145.82 135.08
S.E.M. 37.91 32.61 30.20

Tukey test on plasma acyclovir concentrations, means and S.D. of A-, A+ and B treatments
were found not to be significantly different for, between all columns, A-vs A+, A-vs B or




A+ vs B. The data show no significant food effect on absorption of acyclovir in these
subjects. However, there appears to be differential absorption of the drug between fasting
and non-fasting subjects during earlier time points ( time points 0.5h to 2.33h). The piasma
drug levels being higher in fasting subjects compared to non-fasting subjects . Post 2.33h,

drug levels in fasting subjects begins to decline whereas those in the non-fasting subjects
increases to a peak and then declines. '

Summary of Pharmacokinetic Data:
Ln-Transformed Pharmacokinetics Data (LSMeans+S.D.)

AUC,, AUC,_ Crmax

Test-Fast 7.6110.04 7.65+0.04 6.2310.05

Test+ food 7.5910.04 7.6310.04 6.1110.05

Ref+ food 7.59+0.04 7.65+0.04 6.111£0.05
(Test+ food)/(Ref+ food) 1.00 0.997 1.00
(Test+ food)/(Test-Fast) 0.997 0.997 0.981

The test/reference ratios for pharmacokinetic parameters under non-fasting conditions are
close to unity and satisfy FDA requirements.

FORMULATION:
CAPSULE FILL
Ingredient amount per capsule (in mq)
Acyclovir 200

Lactose,Monohydrate, NF

Corn Starch, NF

Sodium fauryl suifate, NF

Magnesium stearate, NF

Purified water, USP

Size 1 Coni-Snap Blue/Blue Capsule —

Total weight (fill+shell): 400 mg
*Purified water removed during drying process

REVIEW OF THE DISSOLUTION STUDY:

Dissolution testing was conducted using the following method and conditions (firm's
method):

Apparatus: USP, Apparatus |l (paddles), at 50 RPM
Medium: water, 900 mi @ 37°C
Samples: 10 mL @ 15, 30, 45, 60, and 75 minutes

Quantitation:




Specifications: NLT (Q), dissolved in 45 minutes.

Results:
Mean (%RSD), N=12 15 min. 30 min. 45 min. 60 min. *75 min.
200 mg cap, test 54.6 (15.9) 76.8(11.3) 83.7 (8.41) 88.2(6.27) 99.3 (0.8)

200 mg Zovirax®, ref. 45.0 (17.5) 59.5(15.4) 67.4(13.3) 73.5(13.1) 98.3(2.0)

* Rotational speed of paddles after 60 min time point was increased from 50 RPM to 250
RPM.

Comments:
1.

3. Acyclovir absorption, in the presence of food in these subjects, was not significantly
affected.

4, The testreference ratios for pharmacokinetic parameters under non-fasting
conditions are close to unity and satisfy FDA requirements.

5. Upper limit of linearity, presumably mis-typed, as _Instead of
on page 308 and 1143. Firm needs to verify error.

6. Stability of drug, data provided for a maximum of 7 days only at various
temperatures and 4 freeze-thaw cycles. Firm has claimed stability of standards and
QC samples for upto 1 year at -20°C. Firm should provide, if available, data for 1
yr stability and any shorter times such as 3 or 6 months.

7. Instruction for preparation of ) standard (vol. 2 of 7, page 314, item 2d) is
incorrect. Present instruction will result in _  standard instead of
standard. The firm should confirm the procedure.




Adverse reactions:

a. Fasting study:

Seven (7) adverse events were reported during the study by 6 subjects. Severity
of events were mild and required no medication. One subject (#8) experienced a
moderate vaso-vagal reaction after the initial dosing, and discontinued the study.
b. Non-Fasting study:

Four adverse events were reported during this study. Three were miid and one was

moderate. All were resolved and none resulted in the subject withdrawing from the
study.

Deficiencies:

1.

Please provide actual bio-batch yield .

Upper limit of linearity, presumably mis-typed, as _ instead of
on page 308 and 1143, please verify error.

Stability of drug, data provided for a maximum of 7 days only at various
temperatures and 4 freeze-thaw cycles. Firm has claimed stability of standards and

QC samples for upto 1 year at -20°C. Please provide stability data for 1 year and,
if available, 3 or 6 month data.

Instruction for preparation of _ .. standard (vol. 2 of 7, page 314, item 2d) is
incorrect. Present instruction wiil result in ) standard instead of
standard (a typographical error).

The firm provided dissolution data for the test and the reference 200 mg acyclovir
capsules using their method:

Apparatus: USP, Apparatus !l (paddles), at 50 RPM

Medium: water, 900 mi @ 37°C

Sampies: 10mL @ 15. 30, 45, 60, and 75 minutes

Quantitation:

Specifications: NL™ ), dissolved in 45 minutes.




Please provide dissolution data using FDA-recommended method:

Medium: SO0 mL water

Apparatus 1 (basket) at 100 RPM
Quantitation method should be stated
Tolerances: NLT (Q) in 30 minutes

Recommendation:

The bioequivalence studies conducted by Aesgen, Inc. on its acyclovir 200 mg
‘capsules, lot#95063A(AAI/MLC2731(MOVA), comparing it to Burroughs - Wellcome's
ZOVIRAXR 200 mg capsules, lot #5M1287 have been found incomplete by the Division
of Bioequivalence due to Deficiencies listed.

Deficiencies and Recommendation should be conveyed to the firm.

)
C w(%fo
AP.Patel

Division of Bioequivalence
Review Branch Ill

Y

RD INITIALED RMHATRE

FT INITIALED RMHATRE , . Date: Y8 T9¢
Ramakant M. Mhatre, Ph.D. ~

Chief, Branch Il
Division of Bioequival_ence

Concur: [ — _ Date: é[i7z%

Kieth Chan, Ph.D.
Director
Division of Bioequivalence

cc:  ANDA# 74-833 (Original, Duplicate), HFD 630 (OGD), HFD-600 (Hare), HFD-
658 (R.M.Mhatre, A.P.Patel), Drug File, Division File.




